Maturational regulation and regional induction of cyclooxygenase-2 in rat brain: implications for Alzheimer's disease.
We explored the constitutive expression, maturational regulation, and relation to kainic-acid-induced apoptosis of cyclooxygenase (COX)-2 mRNA in rat brain. In adult rats, COX-2 mRNA was expressed primarily in limbic structures. Constitutive COX-2 mRNA expression increased markedly between Postnatal Day 7 (P7) and P14, reaching adult levels by P21. Despite intense KA-induced seizures, no COX-2 mRNA induction was found before P14 in any brain region examined. During response to KA-induced seizures in adult brain, COX-2 mRNA induction paralleled temporally and overlapped anatomically the appearance of cellular morphological features of apoptosis in subsets of cells of the pyramidal neuron layer of the hippocampal formation, amygdaloid complex, and pyriform cortex. While COX-2 mRNA showed KA-induced elevation in the granule cell layer of the dentate gyrus, no detectable morphological features of apoptosis were found in this region. Finally, monotypic culture of rat corticohippocampal neurons confirmed the neuronal expression of COX-2 in vitro and revealed that COX-2 is induced during response to glutamate treatment, leading to neuron death. These studies may provide novel insights into the role of COX-2 and mechanisms of action of nonsteroidal anti-inflammatory drugs in Alzheimer's disease.